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ABSTRACT 

The Matrix Interpretive System devised by Wilson and 
modified by Cantin has been transformed into an interactive 
program operable under a time sharing system. Several new 
commands have been added to extend the usefulness of the code 
and give it the capability to offline read, write and punch 
data, to plot graphs and contour maps and to integrate simple 
polynomial expressions. 
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I. 



INTRODUCTION 



A. GENERAL DESCRIPTION 

Many engineering problems in such fields as steady-state 
temperature distribution [Ref. 1], stress in elastic structures 
[Ref. 2], and fluid flows [Ref. 3] can be formulated as problems 
of numerical linear algebra. Until the advent of modern 
digital computers, all but the simplest of these problems had 
to be reserved to specialists for solutions. Even problems of 
moderate size required a considerable computational effort. 

The computer changed all of this. All of the simple matrix 
operations like multiplication, transposition, solution of eigen 
systems can be coded to solve individual problems. The computer 
program described in this report integrates a number of stand- 
ard subprograms of linear algebra [Refs. 4 ,5, 6, 7] into a 
problem oriented computer language. This program, heretofore 
called: Matrix Interpretive System was coded in FORTRAN IV. 

The resulting matrix operations sub-language has a syntax and 
rules of its own as well as a certain number of diagnostic 
messages that can be automatically returned to the user of the 
language. The basic specification for the design of the 
language structure was that it had to be simple enough to be 
used by persons unfamiliar with computer programming. As 
written, the language could be used to solve stacks of problems 
sequentially; if an error is found in one of the problems a 
message is printed and a solution for the next problem is 
attempted. To be effective in a conversational mode at a 
remote station, the program had to be heavily modified so as 
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to leave effective control of the flow of operations to the 
user. This version of the code is called: Interactive Matrix 

Interpretive System. 

The Interactive Matrix Interpetive System is a general 
program written in FORTRAN IV [Ref. 8] , it is a problem oriented 
sub-language. The entire program is coded in double precision 
arithmetic. The only subroutines which are used but are not 
contained in the program are a square root and a natural log 
subroutine. The program uses 160,000 bytes of core storage. 

B. HISTORICAL BACKGROUND 

The original program was developed by Professor E. L. Wilson 
of the University of California in April 1963 for an IBM 7094. 

It was later adapted by Professor G. Cantin of the Naval 
Postgraduate School for a CDC 1604 in February 1966 and for 
the IBM 360/67 in August 1968. 

C. OBJECTIVES 

The objectives of the author's work have been to: 

1. transform the program into an interactive system 
operable under time sharing from a remote typewriter station; 

2. add operations to extend the capabilities of the 
program; 

3. create a "USER'S MANUAL" to facilitate the use of 
the program. 
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II. GENERAL PROGRAM OPERATION 



The Interactive Matrix Interpretive System will be referred 
to as IMIS in this and following sections of this report. IMIS 
is written in FORTRAN IV language for the IBM 360/67 time 
sharing system available at the Naval Postgraduate School 
(CP/CMS) . A different version called DSMIS is used for batch 
processing. All operations are performed in double precision 
arithmetic. Matrices are stored internally in a single 
dimensional array. A, that is 10,000 double words in size. 

Matrix names are stored in an array called NAME. Arrays, NROW 
and NCOL, are used to store the number of rows and columns of 
each matrix. 

The following is a brief description of the function and 
operation of most of the subroutines of IMIS. Some of the 

subroutines are straightforward and will not be discussed. A 

* 

flow diagram of the program is presented in Figure 1. 

A. MAIN PROGRAM AND SERVICE SUBROUTINES 

1 . Main Program 

The Main program is used only to initialize internal 
variables and to call the main service subroutine, SMISl. 

2 . Main Working Subroutine (SMISl) 

SMISl is the general working subroutine. Some of the 
operations such as duplication of a matrix and envelope of 
a matrix are carried out in SMISl. The other operations are 
carried out in subroutines which are called from SMISl. Most 
of the error messages are called from SMISl. 
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Figure 1. Functional Flow Diagram 
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